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CD 

CO 



(71)fflgA 000006655 

*jSC*6 r f 1 «BaE^Bj2TB6S3^ Q 

mmmm «# mm ~ 
mmm* m& & CD 

(74)ft3A 100074790 



(54) 



(57) mm] 

Iftlk^m C O. 0 1-0. 3%, S i : 0. 0 
1-2%, Mn : 0. 05-3%, P:2S0. 1%, 
S:^0. 0 1%. A1:0. 0 0 5 — 1 % £^-£ffHT 
£>^T. S^nW, Mi)*5!«tt±2 5%OTO 

S^2 w m£U:2 0 /im«T. Sf*-Xft-f 
JS&^ac^-f h¥^feS-Cl^l,fcffidtO. 0 5£U: 

2 %&.± 3 %«TT?a&* c t S^atts;-?- u >yin 

fifc#©4H£» A r,£&^ia&£UiA r,^^ias+ 1 
0 0 t C^T-C^ra{t±JBEMS:i^7bfc«, Ar,^ 
fi*K-tA r , $Z&&.U&)£kT<DU&m~Z 1 ~ 2 0 7&ffl 

x, 3 5 ot;@4 5 ox:*m<oum.f&w<z>mifimm.-v& 



I i i i i 




»* 10' 



1 

im&mii mm%\zx, 

C : 0. 0 1~0. 3%, 

Si : 0. 0 1~2%, 

Mn : 0. 0 5~3%, 

P : ^0. 1 %. 

S : ^0. 0 1%, 

Al :0. 0 0 5~1 %, 

&&a<2 wm«±2 0 nmUT. SIS^-X^tM" h¥ 

im#m2i m$zm&* mm%\zx. cu : 

[ii*«3] taie^t, fta%»cx> b: 
0. 0 0 02~0. 0 o 2%^^-f^>zLii^mt.-r 

o. i~ l^^w-r-s^t^at-rs, gt^i** 
viLii*^ 3 © vvr*i* i wcbe®©/*- y >^jnxtt 

Ca:0. 0005~0. 002%, 
REM: 0. 0 0 0 5~0. 02% 

xtt iwffinsimx^fi£«M*g£-iai!aiB«. 

T i : 0. 0 5~0. 5%. 
Nb : 0. 0 1~0. 5%, 
Mo : 0. 0 5~ 1 %, 
V : 0. 0 2~0. 2%, 
C r : 0. 0 1~1 %. 
Zr:0. 0 2~0. 2% 

^llDXtt»tffitlSlrax^E^^S!lg-&«il«»|«. 

S&SSgEfiUiA r,2SIMS+ 1 0 O'CJKTT^ratt 
±flEI*»TLfc«, Ar,*MUSta««±Ar,*J8^ 
fiSttT©}8g«T 1-20 »fflf SL, ^ Ot, 20 



(2) 2002-129285 

2 

^/sJW±©#ifl^T#aiLT, 3 5 0'C©45 0'C 

*** #«#$s 5 %^± 2 5 %&.T<Dm&*- Xt-^ h 

n&Hm-C&Q. 7i7-f h¥i$&&*t2 (imK±2 0 

*$&&TB£ Lfcffidt 0 . 0 5^10. 8 &lt&d* S@ 
t-^ft-f h«Z>jptXSft«<0. 2%^±3%£ATt?* 

io n-5trax^ie^^s«-8-ffli^m«cDfiig^fe. 

[§S#JS8] MEIWBflEJiJclRb, ffij£9Elt7&> iU 
BE^X^r- U > jr«fr&v>, A r , «j««fl^±A r, 

£fifc&ja&+ 1 o o < cwTT&r*m±ttM£*i7-r<5;L 

*JDXSiE3efiBSHig^fflil||»!«©Mia^j*. 
[0 0 0 1] 

fc«*l&5l3KS^5 4 0MP a U(, -bWJOXffg^&^/Jg 

e»»*©£ji0S5iS^D— H^-f — ;^©;t— y > 
yiinxtt^MtttmAtt©^^**^^!*^^: LT 
#*fc/x-y >yiDxttJcsn&jnx^e^s«#» 

«J»!«^J;^©S!j§^^lc||-rst>©-C*^. 
[0 0 0 2] 

[«£*©&«] iS^. 69Mg©MS*i»jJbfe£©fcje>lce 

aftSBwtLT. a i -s<&m(Dt£&m^&mm&(D 

^©S^SttIt^S*<iS vi t * *> ©©m 

30 »'Jt^LTSL<fl5^-Cab-5ifcje>^-©Sffl«#^7a:ffl^ 

[0003J co±5&i«aMCfl:©B*fc*fbT2:n* 

mmmtbzn. &{*<z>mmit\z%i*3-Lxt!ft. 
timtt. &m{t<DttMt\im#mm.<Dm2 o 
40 mmtt^sLmQ&mzzs? hVT&T&r)* zitizwm 
wzm\,'>z>M&&mmm&c>mftt)<m.m£ti'z>T\,->z>. 
&£u m&mtiz-&mzi&M& (inxtt) &<Dttn 

iS!SI^*H^d^ii5^^«B8^©^^{r^s. 4$ 
TttA-U> : yfl)Xtt, ffitt, ^»^tt*5J;DtWfttt 

[0004] o-K^-f-;p^^^ffl»f«»c 
so ^«e>e,n^4#tttbT«A-y >^jraxtti^»xtt 



( 3 

3 

x^©j£jgxfI©4 , T£A:/^j&j£T©A— y >iftax 
[0005] gife £ft£o-h'3}N-f-;i/X'f7.£ffiiiJ 

3££&MI8«£ bT^TroSKW&AttfcSabT** 
fttelrfinss 9 omp aj^co^x^-f F-v;^>iJ- 

•f h©*8-&&i®i8« (HWSD u a 1 Phase 
•S^SW^ttS 9 0MPaigfcifr>£7 8 OMP alR^t 

T, 5 9 0 M P a mxmm £ tt&: 6 tefri ft/*- V>if 
mT.tfi&7 8 OMP aira3fflfli&&«*Jflgtt#t&«. 

[0 0 0 6] -Tfcfc^, D— K^f— J^SMO^iB'v 
©if53lgyH«©3lJfI K*fct> Ttt««W^tt^»JEttfcjD 

— SB©09fl-£l& UTS £ ^ £jt.gtt £ ft& V> ©*i^4ft-e 
#M¥5 - 1 7 9 3 9 6^«fctt5^ 
osuafc^cr^-f hf7jPr>^ X 
^M" h£bT##WA«=£fll#U 7i7-fh4Ti 
C1>N b C 0*f{a«IT^r5 ^ tT7i 7-f hfetv 
)\rr><&4 MB£©aMH6*/hS< U 7i5-f hfe^ 

[0 0 0 7] 

*<-^©5^;**»H*©»afli*«IC4SV»Ttt. a* 

1 7 9 3 9 6^Sli7i7-f htt«*ittlMSbTVk« 
&»K:#Ett«-H!M*&nfcV». Ti. NbCDiAl 

tiM^3;*h©*ftjta£lB<&©fc:#&b<ftv>. 

*C, *ft«tt. ±IB«E*ft^©^S*W*J^«PftT€r 

5I3S36£5 4 OMP aa±©MKM4K*.J:Zte-©JMK« 

69£-r5%>©T?&-5. 

[0 0 0 8] 

[«B€*fc-r*fc©©#§u fias^r so 
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5 %SU:2 5 %&CFOBa^r- *?VHr 
«-&»JiaT»D, 7i5-f h¥*MW&*»2jiinfiU:2 0 

i^^T^bfeffl^o. o5«±o. srtj.'s. 

t-7fH h ©K^»S** 0 . 2 %£JLh 3 %UtTTfe 
§ d ta*A- u >^ioHtrfi]±»r#^»c*«)-c*^ c t 

[0 0 0 9] -Tfcfr-fe, *58^©^g«. J^T©jlOTf 

(1) StSJSKT, C : 0. 0 1~0. 3%. S i : 
0. 01~2%»Mn:0. 05~3%, P:^0. 1 
%, S : ^ 0 . 0 1%, A 1 : 0. 0 0 5 ~ 1 %, 

m&tf f e mpf^jiS.m^m.m^ e 

S**2 »m«ll2 0 tfmStT, 7^:*-f 

o. 8JKTB.0, m^-^7-)-iY<Dm.mmsLifio. 
2%sk±3%uT-v$>z>z\£&&mt'rz>. a— y >tr 

[ooio] (2) turnm**. $*>^ nm%\zT, c 

u : 0. 2~2%*^WTSC:t&«F®t-r-5, (1) 

(3) MIB»!^ mm%iZX. B : 0. 0 0 0 

2~0. 0 0 2%<&-&Wr-5clt^SS;i-r-5, (1) 

(2) »cffl«©n-u>^tiDXfticfiEn.5jni® 
[ooii] (4) m&.m&. z*>\z. mmxizx. n 

i : 0. 1-1 SS^WT-S^tSr^t-r-S, (1) 

fcv>b (3) ©v»-rnd^i«tcissc©A-u>^inixtt 
^fin^iDx^s^sg^^siams. 

(5) aafHfH**, SM%»CT, Ca : 0. 0 0 

05~0. 0 0 2%, REM: 0. 0 0 0 5~0. 02 

%©— it fc«-a<&^-wr-5 n t ^istts, 
(i) j^vib <4) ©v^rnd^i«»cK«©A-»j>y 
SDxttfcfinsDnx^e^^sis^ffl^s. 

[0 0 12] (6) WI2»I^ »g%tT> T 

i : 0. 05~0. 5%, Nb : 0. 01-0. 5%, 
Mo : 0. 05~1%. V:0. 02~0. 2%, C 
r : 0. 01~1%, Zr:0. 02~0. 2%©— » 

v>b (5) ©v^-rn^i«»cffi«©/\*-»j>yiraxttic 
finssox3jffi^^i/*g^ffli(g»«. 



( 4 

5 

cooi3] (7) (i) &v>l (6) © wrn#* US 

A r,g^±uHg+ 1 0 0*CfiTFX&fS]tfc 

iasjEAToias^t? i ~ 2 o fMws u -?-©&> 2 0 

< C/s£A±©?&ai^-e?&SIbT, 3 5 01364 5 Ot: 

#«#*5 %£U:2 5 %PJlTOSSt-^ft-f h 

%LStm-Z$> *) . 7i7-f V¥-t$W&ifi2 um&,±2 0 10 

*§&&XB£b*:fiI;fttO. 0 5K±0. m@ 
*— *^-f h O^^iRSAt 0 . 2 %£Ui 3 

(8) a5l2&fS}JEMKI8U ffiJESE*!Tm> iSSJE^X*- 
-U>^*ffVi, Ar,^l8^iaS«±Ar,|gfi8^ia^ 
+ 1 0 O'CRT-C^ffc-hflEMSr^T-r-g.Jlt^at 

-r^ (7) f2«©n-y >^ion4»cffin-sini^e^ 

[0 0 14] 

t7i7-f h^eg^iiaSt-XTt-f 
ffi©3MB*ii2£L&. ^-<DfcJe>CD^«tt, #C©«fc5»C 
bX^MSLfc. T&to^, 0. 0 7%C-1. 6%S i 
-2. 0%Mn-0. 0 1 %T>- 0. 0 0 1 %S- 0. 
03S5A1 Kj£#PlEb#SJb;fc&K-£A r.^^S 
^^±©V>T*lfr©iagEX!S*f3tfc-hJEM£il&TbX|£. 
A r , ^&j&M£*_k A r , %£jKfi$HT® Vi-TtX^CD 30 

Mire i ~ i 5 ttmrau -^©«, 2ot/ s gt± 

©iftiPJg&TJ'&iJILX, 5 5 OTC-^iaX^IS-pfc. 
[0 0 15] £n£©WfilCOUXAlKtfiiS&£fro*: 

VfM»C«^ViffiH*t$,0, 7i7-f h^n^D f SJJ; 40 

*fr-5ffi«W^# tsit^n^tl 2 um&>± 2 0 //mJK 
T*«krX0. 0 5£UiO. 8^TT^&lf«d^L<(6j 
-h-T £ C <!: *ff bfc. 
[0 0 16] ^O^^XAte&TLfciBS^XttfrV* 
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avhs-r** fc&t^^aui^LjTft^©**?®©® 

< fc 0 » frg£#is©ffis*<±#L^iitvf 
Tfsjatia** *#t-^*t5*a»ji&©js— 

^*.5tt£. fe43, 7i7-f h¥*S&&©8!l56i2;ttJ I 

s g 0 5 5 2m<»y* : ?'(hiiiSkiim& l &mz?zm 
vwmmzmvtt. ast-xxt-r Haass 

[0017] ^fc, *K»©«g*ir^ViTH uc»c^r 
^51:717^ h¥^gtSD f #2 ximj^±2 Ojtim^ 
TT?aS^-XT7-f h«mdm©7i^-f hfeSD f 
lC2#T5ffi2tW&*€?3*t0. 0 5W0. 8£TF£SI 

fcbx^ifcifffl^v^w^fe^nfe©^ 

Xrj-X h©^«STSSILfe%>©*S2fc^t-. £ 
©*S5U:D> JSS^— *-7^<h©#m«££5*&tfffi 
tCtt&Viffinftt&t), 7i7-<t>¥ft&gDfAl2tfin 
SUi2 0 AmOTTSSt-XfT-f HtSdm©7i 
5< h^SD f \Ztt-TZ>tt*i#)tl.±ZZifl 0. 0 5H± 
0. 8£tT&ttfcb. HICgiS^-XT^-r h©^« 
S**0. 2%£t±3%«TT^*£^**SU<rfiJ±-rS 

[0 0 18] £©*;&^XAra&TL*>lE6jfrX«&l> 

a«. ss?t-xrt-f h©K*«s**i«-rffstgia* 

-XrT-f h *> b < «Jnx^E3E!^«©-7;^>-y-'f h 
t««t©^M*^^<^:?). tr-6^^flC^©#® 

t^«swtc7oi^-f hffl©iss&figat-k#-r*fcje>fc:, 

;M h©^*iBSJC^ViT^I£lf^(6i±-r-5tiiffl!l$ 

[0019] fcfe'b, «a*- x^-r h©^m«s*t 
fe-5"Jtgtta<<&&©-c, sa*-xf7-f h©^«^ 

ttO. 2%«±2. 4%)£T<D&Wi)*mzm3iV\,>. tt 
JFS T1001-1996 t2it©Aittf & 

9k^miz^x^mm\zxmmv^t. 
[oo2o] *.\z*ftm\z*>vz>m&<Ds.?aim&£ 

If®,®*- *5r±-f h©^«SlCOViT»SBfc^^-r 
-5. «!«©5^amj^«, «^tt^Mttt/^-U>^ 

joitt (^ffiiftt) *M*si*--5feje>t«ca^5%j^ 



( 5 

7 

bv>. &#fcMtt£#-5fcae>i::tt:7x7-f h© 

[0 0 2 1] iHT?, 3»«*— X^-f h, 7a:7-f 
tefH««*I© l/4Wt)l<(13/4 W&g.fc 0 
*3=ttf4«l¥5 - 1 6 3 5 9 O^TS^SntV^ 10 

tt.m*m^Tx.y?>ifis^ %¥m.®M.*m^2o o~ 

5 0 0^CD^TS!S$n^:«JP©l/4 t Kl^l+SS 

co o 2 2] *-x^-r m7i7-f htifga 

fkmb\Zifr#>Z>Z.£.ifi~TZ%2>. ffc^, Mo©KatH 

20 

Vr= (2/3) {100/ (0. 7Xa (211) / 
r (2 20) +1) } + (1/3) {100/ (0. 7 
8 Xa (211) / r (3 11) +1) } 
7c7cU a (211), r (2 2 0) i5<fctfr (3 1 
1) tt. f tlf n7i7-f h (a) X5^-fh 

(r) ©xStRWSS^-eafes. «S*-^^-f ho 

©^«£#V>T*>Mb£*.&V>. 
[0 0 2 3] £&. JSS:*- Xrt-f hQJKSSftttX 30 

^^©fllteteCo, Cu, FeOKoMffl^T. :* 
-XtW HO (0 0 2) . (0 2 2), (1 1 3), 

(222) mvRMA&zw&L. ( rxmm&m 

»J :B. D. Cul 1 i tyf , W 

[0 0 2 4] Z.Z.X. cos l 6 (fcfc'U 
S) t^^»a»C«jt^M^ab-S^td^, H©& 

-?5£*a 0 tt, £©stji*c o s 1 e = o\zt\w vxn*> 

*IZ>. H£>\Z. £©Jt©te^56»a„©ffifr£,, ^— X 

mm, Mx.\*X$K (R. C. Ruhl and M. C 
ohen, Transaction of the M 
etallurgical Society of A 
I ME. vol 245 (196 9) pp241) IB® 50 
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©a 0 = 3. 5 7 2 + 0. 0 3 3%C (fcm&m 

[0 0 2 5] m*X, *%W<DK,¥f&ft<DmfeWfiUZ-D 
fcTCPfrCfc-S. fcfc'L/, 0. 3%i@-g-#LTV^iinX 

ttat#{trf£©T?. o. s^WTfrs. *rt, o. 2 
%e#*-rs <h^tt*<^ft;-r-5©T? 0 . 2 %wta«s 
*bvv, — 0. 0 1 %*ssx?*-5t^s**eT-rs 

©•CO. 0U£(±m. */c, &#feMtt£»3& 

ttO. 0 5%£Lt3&t3£Ll>. 
[0 0 2 6] Sill ^ra©5^nffii^<£#S©{C^S 

^fa©^*#?>fc»jc«, 0. 01 %&jz§ptr? 

ua>u 2%j@#w-r^£ijnxttd*^ft; 
^-d-e. SiOMiHO. 0 1%£Ui, 2%^ 
Ttt5. Mnli, ®m%H£7tmtLT&g.±mz&$b 
3fa©^St§^-5fcJ6»C«, 0. 0 5%£Ui& 

D. &#fc®tt£#£fc&©+#;fc:g|a:*- Xft-f h 
S*^W»C#«>fcJ6^-©aSJnM« 0.05 %£t±*tS 

sbii. — 3%j@^UD-r-&i:X7^ , s>jn*i-r^fe 

[0 0 2 7] p«, ?FM#itf*r){£v^afji?su<, 

0 . 1 %m-sm?z> £jnitt^»jstt»c^s*R«-r 

£i*>lc«##ttfc{ET£l*-£©-t?, 0. UKTtt 

^-r-5©-r«73fi«$1i--5'<#Xffe-5*t, 0. 0 1% 
!TF&£tfif§-C£.5«efflTr;&-5. A ltt. *gJB)Blffi© 
ittb\Z 0.0 0 5 %!H±WMTZ»&&tft&Z>W> h 

©-k#£ja<7cse>, ^-©±is&i. 0 9st-rs. ifc. 
[0028] cuts, va&vtm-?m9}fttii*:&m-rz>%} 

**t*-5©T&SlCj£i;jtxta-r£>. fc^L, 0. 2%* 
SSTte, • : e©^tt/I»S:<, 2%*j@^.T#*rLT , bS() 
^E-dT, CuO^tlttO. 2~2%© 

$ -e-^s&m*^ -s ©xf j&gicjfc i;aa»rr 

fcfcL, 0. 0 0 0 2 %*SIT«-^©^)*<£#S7£ 
0. 0 0 2%jej&(JD-r-5£X^:7~iiJ 
n^eciS. i;r>T, B©aSJn«, 0. 0 0 0 256IU 
Jb, 0. 0 0 2%&JFi:-r2>. 
[0 0 2 9] Nill Cu^-WICi;-5^ra!lg{4^lh©7c: 

*^s»^t;^iio-rs. fefc'b, o. i%*«t«^- 

©3***^>^<, 1 %*S^.TaSJobTfe-?-©^*<fia 

fn-r^©-e, o. i~i%t-rs. caMMEM 

^%©^fil«:^b$-«-T«l#fb-r-57c;^T*.-5. fcfc* 
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9 

U 0. 0 0 0 5%^mmaLTh^r<D^bMi}iU<. C 
aft£>tfO. 0 0 2m REM&SfiO. 0 2 %j@Ss 

MLTh^oitomtmft-rzo-vc a : 0. 0 0 0 5~ 

0. 0 02%, REM: 0. 0 0 0 5~0. 0 2 %W$Q 
[0 0 3 0] 2*,iZ. ^m^H^-T^tbiZ. Ti, N 

b. mo. v. cr, z r<Dmmm^.hL<\mmm'ft 
^e-n-^n. 0. 05%, 0. 01%, 0. 05%. 0. 

0 2%, 0. 0 1%, 0. 0 2 %*^T«iE-©^$# 10 

*££a«Trs&v>. ^-ti^n. o. 5%. 0. 5 

%. 1%, 0. 2%, 1%, 0. 2%*mx.WitQLTh 

^v^^jE®i^»caiE*t^-r-5sn*t*§©T?o. 0 

[0 0 3 1] ^C»c, *^©Sig^CDlS^a*|COVi 

#7c* £&f$jEM«Kit2lbT<b 20 

mBZ.m bx t> J: Vi. Wlra^iasico ViT«^ir®»S«^ 

1 4 0 O'CfiUtT&St. Xir-;Pt7im 
9 #<£T-r BJD&i&£tt 14 0 0 
"C*Si*tg^uVi. 1 0 0 0*C*«(DjDl»«X^r 

100 o-csuiata-£bv>. 

[0 0 3 2] ^«Ig(J, fiiEM£*S7&, tt±lf 
flEM*fr5*t. g^/^iaffi (FT) *Ar,^Sg^ia 

&£K±A r , ^&j£ia£+ 10 0 x;&.T<D&mM-cmT 30 
> ^&j£ia&£T[sl-5 £tvr3-**g&3bTMtt;W£Tb 
1 0 0 tSTHttHfEIft©t-7rt'f 

5 fieoTftJb^iSS«Ar 
»fe^taft£t±Ar 1 ^^SS+ 1 0 O'CJETFtf 

««^®T©JI5JE7K©»^JBEP (MP a) Xgg 40 
SL ('Jv^/cm') ^0. 0 0 2 5<E>3;f}:£gt£: 

-rct^asbu. 

[0 0 3 3] ^S^iSTOiiSff^oaf^ffPttm-poDj; 
Pfcg2j£;*tl5. ( Wktmi 199 1 vol. 7 7 

no. 9 p i 4 5 omm.) 

P (MP a) =5. 6 4XP.XV/H 1 

P. (MP a) :}&BE7j 
V OJy h;|//m in) : J X)Vm&M. 

h (cm) : m&mffit;x)m<omm 50 



2002-129285 
10 

S5SL «WTC9«t =j Ki2j££n-5. 
L OJ^MP/cm') =V/ (WXv) 
[0 0 3 4] fcfc'U 
V (U y h)V/m in) : / XlVmHtM 

W (cm) : yx;^^o>a^^«iiis»cSfc^T 



v ( c m/m i n ) 

/ x;KD^*t« \s<i3.2>m <d^f&-&w£. b -s & 
0. 0 2)&Tfrz>z\t&m£.v\,\ 

[0 0 3 5] tt±tfffiffi«©M«©«*j«3R 
y**l 5itm (1 5/zmRy, 12. 5mm, lnl 
2. 5 mm) fi(TT&S£ £#ai;LV>. «*. 

^irn^x^-;w^bT b£5 <D*m<1tif>\Z 5 

[0 0 3 6] tt±ffi££i&7b*:«©HSfcJU **\ A 
r,^^d^Ar,^^iST©ia^« (7i7-fht 
^^-f hO— ffi«) Tl~2 0WSt§. d 

*a«##£nfcv>. ifc. i~2 ofj>^©jta*$-e-s 
sawwt^x^-f h&mz®mz®mzitztctf>A r, 

^^«±8 0 0'C£(T^M*b<. ^©fca&fctt. tfc 
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